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Fig. 1 Finite element model and load types
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Fig. 2 Buckling modes of steel arch
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Fig. 3 In-plane buckling loads of radial loading
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Fig. 4 In-plane buckling loads of vertical loading
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Tab. 2 In-plane buckling loads of radial loading
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Fig5. Buckling load error rate of radial loading
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Tab. 4 Buckling loads of steel arch ( /1 =0.25) / (kN/m)
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1.5 m 1 m 0.5 m 1.5 m 1m 0.5 m

Sec 7 23.984 7 23.985 0 24.022 1 24.059 3 24.135 7 24.210 0 24.210 0
Sec 8 28.482 6 28.526 5 28.541 3 28.541 1 28.661 0 28.745 8 29. 005 3
Sec 9 32.916 2 32.949 9 32.919 4 32.924 8 33.123 5 33.222 3 33.520 4
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Out-of-plane stability analysis of U-section steel arch

XI Kuan-tang', JU Jing', FAN Jun-jian®*,LI Jin'

(1. School of Civil Engineering, Xi'an Univ. of Arch. &. Tech. ,Xi'an 710055, China;
2. Xi'an Engineering &. Research Institute of Nonferrous Metals, Xi'an 710001, China )

Abstract;: Radial load mode is adopted in the study of the instability of U-section steel arch in the most existing research.
In this article, radial and vertical load models are studied using finite element analysis. It shows that the fixed arch’s re-
sults of the radial load are more conservative when f / [= 0. 05 to 0. 35, and the error is small. In addition,radial load is
dangerous when f / [=0.4, 0.45and 0. 5 of fixed arches, so do all pin bearing arches, and the bigger rise-span ratio, the
greater error. To prevent buckling of steel arch, this paper proposes a method using a discontinuous-closed cross section
with adding batten plate, and it can be an effective way to enhance the out-plane stability of U-section steel arch. Com-
pared with the U-section steel arch with clapboard, the proposed method can get greater buckling load with less material.
Provided with batten plate, clapboard is not good for improving in-plane instability. Finally, this paper puts forward a
calculation formula for the in-plane buckling vertical load.

Key words: U-section steel arch ; in-plane instability; load model ; FEA; with batten plate
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